The refined Swan conductor is defined by K. Kato [2] , and generalized by T. Saito [5] . In this part, we consider some smooth l-adicétale sheaves of rank p such that we can be define the rsw following T. Saito, on some smooth dense open subscheme U of a smooth separated scheme X of finite type over a perfect fields κ of characteristic p > 0. We give an explicit expression of rsw(F) in some situation. As a consequence, we show that it is integral.
where i D : D −→ X is the closed immersion.
In §2, we study the ramification of the Artin-Schreier covering. In §3, we study the ramification of some Galois coverings of degree p 3 . In §4, we study the ramification of some l-adic sheaves.
Artin-Schreier covering
Let X be a separated smooth scheme of finite type over a perfect field κ of characteristic p > 0, D = X \ U be a smooth divisor, U = X \ D.
Let (X ×X)
∼ and (X ×X) (kD) be the log blow-up and the log diagram blow-up of X ×X defined in [5] respectively, E 0 := (X × X) ∼ \ U × U , E := ((X × X) (kD) \ U × U ) red . We denote the ideal sheaves of ∆X in (X ×X)
∼ and (X ×X) (kD) by I ∆X and J ∆X respectively. Let ξ, η be the generic point of D and E respectively, then there exists only valuation v E of O (X×X) (kD) ,η , such that v E (f ⊗ 1) = v D (f ) for any f ∈ O X,ξ .
Lemma 2.1. If f ∈ Γ(X, O(nD)), then 1 ⊗ f − f ⊗ 1 ∈ Γ((X × X) (kD) , J ∆X ((n − k)E)).
Proof . Let us consider the commutative diagram
We have
We have an exact sequence
Therefore any Galois covering of U with Galois group Z/pZ can be defined by equation
. It easy to see, for any Galois covering V of U with Galois group Z/pZ, that wild ramified on D, there exists a n ∈ N such, that V can be defined by equation
Proof . Consider the commutative diagram
3 Galois coverings of degree p 3 Now, let us consider the Galois covering V defined by equations
V has two quotient coverings V T and V S , which are defined on U by equation T p − T − f and S p − S − g respectively. In the following part of this paper, we always suppose
We have a filter of subgroups of G × G as follows :
Proof .
(1).
Theorem 3.2. Take a suitable k, then we have (1) . Over E 0,0 ,F is a Galois covering defined by an Artin-Schreier equation, or splits to p's connected components; over ∆X 0,0 , it splits p's connected components. (2) . In the commutative diagram
the base change map ψ Proof .
(1). We can see
where
is the normalization of Z 1 overW 0 . Let η and η 0,0 be the generic point of E and E 0,0 respectively, then there is a unique extension v E0,0 on the stalk OW 0 ,η of valuation v E , such that the restriction of v E0,0 on O (X×X) (R) ,η is just v E .
We can seeZ 0 is a Galois covering ofW 0 and
is a Galois covering of E 0,0 .
On the other hands, It easy to see K 3 vanish on ∆U 0,0 , then on ∆X 0,0 . Thereforẽ
. We have
(smooth base change) = ψ is a isomorphism.
Corollary 3.4. Take a suitable k, we have a commutative diagram
Denote. Let φ ijk pqr denote the unique map from the object at site (i, j, k) to the object at site (p, q, r) (if it exists) of the diagram (2) . For example φ 
We denote the induced representation Ind G Hχ by ρ. In fact, we can see
. . .
This defines a locally constant Q l − sheaf F of rank p on U .
Proposition 4.1. Under the setting of the diagram
D ∆U ju U × U j E ∆X (X × X) (R) E ∪ ∆X i +
There exists a sheaf L satisfying the following conditions (1). L is embedding in
i +⋆ j ⋆ H.
(2). L |E is a constant sheaf or a locally constant sheaf defined by an Artin-Schreier equation which constant term a linear form on
(1). H is determined by the action of π
. . . We can see the image of the identity element
. Therefore we got a smooth subsheaf D of φ rsw : Hom(Gr
where K is the henselization of the stalk of O X at the generic point of D, F is its residue fields, K is a separable closure of K. m
In our case, we have a morphism of filter
and Gr
ρ is a Galois representation of dimension p, whose unramified on U. Its restriction on G r K,log factors by Gr
This is a direct sum of p's character χ : G r K,log −→ Q ⋆ l . χ can be regarded as a element of Hom(Gr r log G K , F p ), therefore we can define the refined Swan conductor of F by rsw(χ). Now, let us consider the commutative diagram following: respectively.
